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Technical Challengess €& @ @

> Shape / configuration

» Heating and material limits
» Packing and storage

» Trajectory robustness

» Flow stability

» Aeroelasticity

» Deployment and inflation

Toroidal Towed Ballute Configuration > Tether design
(Ball Aerospace Concept) (for towed ballutes)
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Parameters

Parameter | Orbiter | Ballute/Lander
m 400 kg 100 kg
Cp 1.37 1.37 Target | Entry
2 m?2 750 m? Bogy (“"kprfjsd) ‘
R, 0.8 m 15.5 m Mars 575 | .
Titan 6.5 /,’I
Neptune | 23.6
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HyperPASS

Modeling Assumptions:

» Spherical planetary body

» Inverse-square gravity field

» Rotating atmosphere (with planet)
» Point-mass venhicle representation

> Exponentially interpolated atmosphere =

' > Constant drag coefficient
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Deceleration

Rele;ase Timas (Mars, Titan & Neptune, respectively)
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_Heating Rates
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Heating Comparison for Ballute/Lander
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Ballute Area Comparison &

Neptune Ballute/Lander
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Conclusions

» Efficient in delivering payloads to the surface of
Titan and Mars

» Applications at Neptune will require a larger

area-to-mass ratio Q
» Offers a significant new technique and

tremendous advantages for exploration of the
Solar System
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Entry and Target Conditions &

Condition Mars Titan | Neptune

Entry/Exit

Altitude. km 150 1025 1500
Inertial Entry

Speed, km/s i e AR

Inertial Entry
FPA, deg
Target Apoapsis
Altitude, km

-8.49 -30.50 | -11.10

16685 1700 | 430,000
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Altitude

Hlielease Times (Mars, Titan & Neptune, respectively)
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Velocity

Release Times (Mars, Titan & Neptune, respectively)
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